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ABSTRACT 
The present document contents the analysis of the Quality incident information 
system that is currently implemented on a manufacturing company of the 
automotive field, FAURECIA Automotive Exteriors, in order to find weaknesses and 
strenghts on the response process to customer in terms of quality of final product 
and efficiency when a nonconforming part appears. 
In order to recognize and point out the steps of the current process that are making 
affecting the information system flow, Lean management and Six Sigma principles 
are applied; those principles had demonstrated to work with high efficiency in 
companies around the world in the last years, which is why they are the chosen 
methods to be used. 
On the way of applying the mentioned methods, RDMAIC analysis is done, where 
a recognition and definition of current process is described, then variables as time 
on each step, motion and transport of information are measured in order to be 
analized and find possible improvements; through this analysis, Lean management 
tools are integrated, such Value Stream Mapping, 14 Toyota Production principles 
and Seven wastes. 
At the end, after doing the analysis, the implementation of a new tool is proposed, 
which carries out with a modification of current process to make it as efficient as 
possible; should be noted that a considerable reduction of time could be 
accomplished with this new process, which will help decrease response time to 
client, generating customer fiability and optimizing budget wasting in the company 
by decreasing reworks and scrap of final product.  
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1 Introduction 
 
1.1 Background 
In my training in MASTEAM I could reinforce skills in communication systems and in 
addition I learned new concepts in the field of management and processes optimization; 
in my practice component, I have had the opportunity to work in partnership with 
Faurecia Automotive Exteriors, which manufactures exterior parts like bumpers for 
vehicles, which are intended for an end customer in the automotive industry. 
In this company I have performed tasks in the quality area, which is responsible of 
ensuring a final product that accomplishes the specifications agreed with the customer; 
therefore, it is the area that receives the disagreements and rejections of product that 
does not meet standards; here is where I could notice that the reaction time to correct 
defects in the internal processes, take long between the moment audit results emitted 
by customer and the moment when Quality manager and UAP managers receive the 
official report, in order to implement corrective and preventive actions. 
 
1.2 Motivation 
Given the reasoning mentioned before and watching the data management and the way 
communication is done currently, it is necessary to improve the communication system 
and data transmission process of FAURECIA, leading to decrease reaction times in 
front of eventualities, wich at the end will lead to defects reduction, transport and 
production costs; customer satisfaction will increase and the benefits for the company 
are going to show up. It must be said that is not an easy process to implement because 
it demands a change of mind on the way it has been working for years, but that is why, 
in order to achieve this goal, principles of Lean Manufacturing and Six Sigma are going 
to be used; all the considerations and changes necessary to make it work are the 
subject of study of this Master Thesis. 
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2 Theoretical framework 
 
2.1 Quality Management System in the automotive industry 
(ISO/TS16949) 
The growing market demands that companies place the quality management on the top 
of priorities to face new and more complex functions everyday. In many sectors of the 
economy, a quality management system is part of the strategy of the company and 
creates the organizational conditions to achieve the high quality requirements of 
products and processes to be competitive. 
In order to accomplish the high quality demand on the market, shorter time gaps 
between the conception of a new product and its production is required, empowering 
the different areas of the company and processes must be more effective to reach this 
goal. 
The development of company processes must be on continuous monitoring to ensure 
its reliability; according to this principle, an appropiate implementation of corrective 
mechanisms should be done, and more important than that, is to do it on the right time 
[1]. 
The adoption of a Quality Management System (QMS) should be a strategic decision of 
an organization. The design and implementation of an organization's quality 
management system is influenced by: 
• its organizational environment, changes in that environment, and the risks 
associated with that environment, 
• its varying needs, 
• its particular objectives, 
• the products it provides, 
• the processes it employs, 
• its size and organizational structure [2]. 
Of all QMS regimes, the ISO 9000 family of standards is probably the most widely 
implemented worldwide, and for the automotive industry the ISO/TS16949 was 
developed. 
The ISO/TS16949 is an ISO technical specification aiming for the development of a 
quality management system that provides for continual improvement, emphasizing on 
defect prevention and the reduction of variation and waste in the supply chain. It is 
based on the ISO 9001 and the first edition was published in March 2002 as ISO/TS 
16949:2002. 
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It was prepared by the International Automotive Task Force (IATF) and the "Technical 
Committee" of ISO. About 30 percent of the more than 100 existing automobile 
manufacturers affiliate the requirements of the norm but especially the large Asian 
manufacturers have differentiated, own requirements for the quality management 
systems of their corporate group and their suppliers. 
TS16949 applies to the design/development, production and, when relevant, installation 
and servicing of automotive-related products. The requirements are intended to be 
applied throughout the supply chain. This way, vehicle assembly plants are encouraged 
to seek for ISO/TS16949 certification. 
In the same way, it is intended to avoid multiple certification audits and provide a 
common approach to a quality management system for automotive production, and 
relevant service part organizations, given the fact that before, car manufacturers were 
asked to build and certify their quality management system according to the rules and 
regulations of their own country organizations. 
The ISO/TS16949 declares on its technical specification document all the elements that 
must be taken into account when a product or process is being created or implemented 
on a company of the automotive industry; in this case, as the subject of study of this 
Master Thesis is to improve the information system and with this, decreasing reaction 
time in front of eventualities, rejections and defects, we will emphasize on the sections 
that affect this issue directly; for the other considerations, just refer to the “Technical 
Specification ISO/TS 16949: Quality management systems - Particular requirements for 
the application of ISO 9001:2008 for automotive production and relevant service part 
organizations”. 
 
Process approach 
This International Standard promotes the adoption of a process approach when 
developing, implementing and improving the effectiveness of a quality management 
system, to enhance customer satisfaction by meeting customer requirements. 
For an organization, internal processes must be sinchronized to create a flow that 
allows effective function of the company. An activity or set of activities using resources, 
can be considered as a process. Often the output from one process directly forms the 
input to the next. The application of a system of processes within an organization, 
together with the identification and interactions of these processes, can be referred to 
as the “process approach”. 
In order to make the flow of the process approach work correctly, there are some facts 
that must be considered: 
• Understanding and meeting agreed requirements, 
• The need to consider processes in terms of added value, 
• Obtaining results of process performance and effectiveness, and 
• Continual improvement of processes based on objective measurement [2]. 
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On the model of a process-based quality management system shown in Figure 2.1, it 
can be seen that customers play a significant role in defining requirements as inputs. 
Monitoring of customer satisfaction requires the evaluation of information relating to 
customer perception and in the same way, that the organization has met the customer 
requirements [2]. 
 
 
Figure 2.1: Model of a process-based quality management system [2]. 
 
Analyzing the model, it can be seen that one of the elements that makes the flow 
imrpoves is the information flow, wich is the subject of study of this Master Thesis; the 
idea is to improve the current information flow in order to make the process more 
effective by using Lean management and Six Sigma methods, and then implementing a 
solution to make the information go faster to decrease different types of wastes. 
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Customer satisfaction 
As one of the measurements of the performance of the quality management system, the 
organization must monitor information related to customer. Monitoring customer 
perception can include obtaining input from sources such as customer satisfaction 
surveys, customer data on delivered product quality, user opinion surveys, lost business 
analysis, compliments, warranty claims and dealer reports. 
Customer satisfaction with the organization must be monitored through continual 
evaluation of performance of the realization processes. Performance indicators can be 
based on objective data and include, but not be limited to: 
• Delivered part quality performance. 
• Customer disruptions, including field returns. 
• Delivery schedule performance. 
• Customer notifications related to quality or delivery issues [2] (Official claims) 
This process can be acomplished with basic steps as shown on the following image: 
 
 
Figure 2.2: Customer satisfaction basic steps 
 
Internal audit 
Internal auditing is an independent, objective assurance and consulting activity 
designed to add value and improve an organization's operations. It helps an 
organization accomplish its objectives, by checking if the defined processes are being 
applied as they were conceived. 
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The organization must run internal audits at planned intervals to determine whether the 
quality management system conforms to the planned arrangements, to the 
requirements of this International Standard ISO/TS 16949 and to the quality 
management system requirements established by the organization; there are three 
types of audits: 
Table 2.1: Types of Audit [1]. 
Type of audit Object to be audited Objective 
System 
audit 
Quality system Delivers results on the effectiveness of 
general requirements of the system 
Process 
audit 
Process of the conception of 
product / 
Manufacturing process 
Delivers results on quality capacity of the 
manufacturer on production 
Product 
audit 
Product itself Delivers results on the characteristics of 
the quality of product 
 
 
In this case, the type of audit that is going to be taken into account is the Product audit, 
wich is the one involved on ensuring that final product meets the agreed specifications 
in order to avoid rejection of parts by customer. Making an effort on auditing the final 
product will help decrease deliveries of defective parts, reducing claims from client. 
An audit program must be done, taking into consideration the status and importance of 
the products to be audited, as well as the results of previous audits. The audit criteria, 
scope, frequency and methods are defined according to manager criteria and when 
internal/external nonconformities or customer complaints occur, the audit frequency 
shall be appropriately increased. 
In the case of Faurecia Automotive Exteriors, as the parts manufactured are designated 
by the customer as “appearance items”, then it must be provided: 
• Appropriate resources, including lighting, for evaluation. 
• Masters for colour, grain, gloss, metallic brilliance, texture, as appropriate. 
• Maintenance and control of appearance masters and evaluation equipment. 
• Verification that personnel making appearance evaluations are competent and 
qualified to do so. 
 
Control of nonconforming product 
The organization shall ensure that when a product which does not conform to product 
requirements is identified it must be controlled to prevent its unintended use or delivery. 
A documented procedure shall be established to define the controls and related 
responsibilities and authorities for dealing with nonconforming product. 
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Where applicable, the organization must deal with nonconforming product by one or 
more of the following ways: 
• by taking action to eliminate the detected nonconformity; 
• by authorizing its use, release or acceptance under concession by a relevant 
authority and, where applicable, by the customer; 
• by taking action to preclude its original intended use or application; 
• by taking action appropriate to the effects, or potential effects, of the 
nonconformity when nonconforming product is detected after delivery or use has 
started. 
It should be taken into consideration that when nonconforming product is corrected or 
reworked, it must be subject to re-verification to demonstrate conformity to the 
requirements [2].  
 
Analysis and use of data 
The organization must determine, collect and analyse appropriate data to demonstrate 
the suitability and effectiveness of the quality management system; done this, an 
evaluation of the effectiveness of the quality management system can be made. This 
should include data generated as a result of monitoring and measuring data from other 
relevant sources, relating to: 
• Customer satisfaction. 
• Conformity to product requirements. 
• Characteristics and trends of processes and products, including opportunities for 
preventive action. 
• Suppliers. 
Trends in quality and operational performance must be compared with progress toward 
objectives and lead to action to support the following: 
• Development of priorities for prompt solutions to customer-related problems. 
• Determination of key customer-related trends and correlation for status review, 
decision-making and longer term planning. 
• An information system for the timely reporting of product information arising from 
customer satisfaction [2]. 
This last point is the case of study os this Master Thesis, in complement with the quality 
basis described on this document and applying Lean Management principles to improve 
the current process. 
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2.2 Lean manufacturing 
Lean manufacturing or lean management, is a production philosophy that considers the 
expenditure of resources in any aspect a target for elimination if it is found that the 
activity or process is not value adding. Working from the perspective of the client who 
consumes a product or service, "value" is any action or process that a customer would 
be willing to pay for [5]. 
Essentially, lean is centred on making obvious what adds value by reducing everything 
else. Lean manufacturing is a management philosophy derived mostly from the Toyota 
Production System (TPS) and identified as "lean" only in the 1990s. 
Although the elimination of waste may seem like a simple task, it must be said that 
waste is often very conservatively identified. This then hugely reduces the potential of 
having real reductions of waste on processes. The elimination of waste is the goal of 
lean, so that is why there are seven identified types of waste, and then an eighth one 
was added [5]: 
 
1. Overproduction: Is production ahead of demand, wich generates waste as 
overusing resources, store excess of materials and generate transport costs for 
excess of inventory. 
 
2. Waiting: Time without activity; it is generated when for example are operators 
just keeping an eye on automatic machines or just waiting for the next production 
step, interruptions of production during shift change, the next tool, the next 
provider or piece, etc, or just wating because there is no material. 
 
3. Transport: Unnecesary movements; it occurs when there is displacement of the 
produc for long paths, material and pieces movements from one store place to 
another far one from the other, or just moving products that are not actually 
required to perform the processing. 
 
4. Over Processing: Occurs due to the performance of unnecessary steps to 
process parts. When processing inefficiently due to defective tools or wrong 
product design, which causes unnecessary movements and produce defects. 
Waste is also generated when a product is manufactured with a higher quality 
than required. 
 
5. Excess inventory: Excess raw material, parts in process or finished parts that 
cause longer processing times, damage to items, transport costs and delays. 
Besides, excess inventory hides other problems as unbalanced productions, late 
deliveries from suppliers, defects, equipment stoppages and long setup times of 
the machines. 
 
6. Motion: People or equipment moving or walking more than is required to perform 
the processing; actions as watching, reach pieces from difficult positions, 
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stacking parts and tools, going back and forth to the same place to take pieces 
that can be brought in one step or just positioning them on a reachable place. 
 
7. Defects: The effort involved in inspecting for and fixing defects. The reworks, 
scrap, substitutions and inspections generate waste in motion, tiem and effort. 
 
8. Unused human talent: Time, ideas, aptitudes, improvements and learning 
oportunities are wasted because employees are not listened or motivated. 
 
Now, considering that the Lean Mangement philosophy derives from the Toyota 
Production System (TPS) and keeping in mind the types of waste mentioned before, a 
brief description of the TPS is done. 
The TPS is an integrated socio-technical system, developed by Toyota, that comprises 
its management philosophy and practices. The TPS organizes manufacturing and 
logistics for the automobile manufacturer, including interaction with suppliers and 
customers. The system is a major precursor of the more generic "lean manufacturing." 
Taiichi Ohno, and Eiji Toyoda developed the system between 1948 and 1975 and was 
originally called "just-in-time production". 
 
 
Figure 2.3: Toyota Production System (TPS) house diagram [6] 
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Toyota has defined fourteen principles that must be taken into account when a process 
is defined in order to have eficiency, waste reduction and continuous quality 
improvement. They are deeply described on their own book “The Toyota Way”, but right 
below they are briefly described: 
1. Base your management decisions on a long-term philosophy, even at the 
expense of short-term financial goals: Long-term plans may take years to 
implement, but their purpose is to create a foundation for long-term growth and 
sustainment, and sometimes that means sacrificing short-term profits; this 
principle is perhaps the hardest one to apply, as it will generally come with a 
giant culture/mindset change. It’s also the hardest one to approach. Most 
companies and organizations don’t have a long-term philosophy because they 
are simply trying to survive in the current moment. 
 
2. Create a continuous process flow to bring problems to the surface: 
Continuous flow features stability, continuity, balance, and doesn’t waste time 
(wich is a non-renewable resource). No time wasted on waiting between steps 
means time is being maximized for its capabilities. You can’t have a waste-less 
process without continuous flow, as it is the truly ideal process state. 
 
3. Use “pull” systems to avoid overproduction: The purpose of the pull system 
(also called “kanban” system) is to have a measured queue of materials (raw 
materials, work-in-process, components, whatever) ready to be “pulled” by the 
next process step. After the materials are “pulled” a signal is sent to the 
preceding process step to replace what was taken. The key concept of a pull 
system is to maintain small quantities of items that you know are needed, and 
replenish what is taken only when it has been taken. This helps to avoid 
overproduction and overordering. 
 
4. Level out the workload: Maintaining optimal effort from operators is important, 
whether demand goes up or down. You don’t want to slow the process effort 
down when demand falls, nor do you want to double the individual efforts applied 
by operators when demand doubles. 
 
5. Build a culture of stopping to fix problems, to get quality right the first 
time: The base is to involve everyone in the team to join execution and quality, 
that way problems are detected at the same time they occur. The immediacy of 
detection, and the fact that is the team itself that performs the task (where 
knowledge resides) who seeks for the root cause increases your chances of 
success. The "5 Why" or "Ishikawa diagram" are very useful tools to find the root 
cause of the problems. From the detection of the root cause, you need to 
implement countermeasures so the problem does not occur again. 
 
6. Standardized tasks and processes are the foundation for continuous 
improvement and employee engagement: When you have a standard process 
and apply experimentation with modifications to the standard, you can figure out 
how to do things faster or better or with higher rates of quality. Experimentation 
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and improvement is predictable only when you have predictable, repeatable 
processes on which you can experiment. You can sometimes luck into a best 
practice, but the likelihood of that occurring is low. Then, the best practice is to 
use everywhere stable and repeatable methods to maintain predictability, 
delivery times and regular process outputs. That is the foundation of flow and pull 
system. 
 
7. Use visual controls so no problems are hidden: Visual controls should be 
designed to quickly communicate information to people, indicating whether a 
condition is acceptable/not acceptable and, equally as quickly, provide some 
direction of action on behalf of people. Visual controls can be charts, graphs, 
gauges, signs, digital readouts, colors, shapes, numbers, letters, arrows, lines; 
they don’t need to be sophisticated implementations. 
 
8. Use only reliable, thoroughly tested technology that serves your people 
and process: Toyota is known for being a pioneer in the use of technology, not 
because of the use technology of last generation. Its success is based on its 
processes and its people, so it only incorporates technology if it reinforces these 
factors, and completely proved. Toyota focuses the use of technology and 
service departments on improving the flow of value. 
 
9. Grow leaders who thoroughly understand the work, live the philosophy, 
and teach it to others: Toyota uses mainly internal selection processes to 
choose their leaders because they consider as a key to know in detail the work 
and culture of the organization, instead of getting them from the outside. The 
work of a leader must not be seen simply as execution of tasks and manage 
people; leaders must be exemplary models of company philosophy and its way of 
doing business. 
 
10. Develop exceptional people and teams who follow your company’s 
philosophy: A philosophy that is taught by leaders that believe in it and followed 
by people and teams has a stronger chance for success than a set of people and 
teams pulling in different directions than their leader. 
 
11. Respect your extended network of partners and suppliers by challenging 
them and helping them improve: Have respect for partners and suppliers; treat 
them as an extension of your company. Challenge your external partners to grow 
and develop; set challenging targets and assist them so they can get them. 
 
12. Go and see for yourself to thoroughly understand the situation: Data can 
tell you a lot of the story, but it can’t tell you the whole story. Going to see the 
process or activity yourself lets you gain a better understanding of what’s truly 
happening, information that can transcend the data; this way, you can trust on 
your own vision more than you can trust reports. You see inputs and outputs as 
they occur, where missing or corrupt data can be misconstrued or disruptive. 
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13. Make decisions slowly by consensus, thoroughly considering all options; 
implement decisions rapidly: This principle is comprised of two parts: 
evaluating all solution options, then implementing quickly once the final decision 
has been made but being careful of doing it well. 
 
14. Become a learning organization through relentless reflection and 
continuous improvement: This principle is rooted in a couple of concepts. First, 
it’s important to look back at what changes were implemented and what the 
results were, relative to what you expected. Were your projections correct? If not, 
how far off were they and why do you think that is?; second, it’s critical to 
communicate this experiment and its results to individuals and groups outside so 
that the information is set in an organization’s knowledge base [6]. 
 
2.3 Six Sigma method 
Six Sigma is a set of techniques and tools for process improvement. It was developed 
by Motorola and today it is used in many industrial sectors. This method seeks to 
improve the quality of process outputs by identifying and removing the causes of 
defects (errors) and minimizing variability in manufacturing and business processes. It 
uses a set of quality management methods, including statistical methods, and creates a 
special infrastructure of people within the organization who are experts in these 
methods. Each Six Sigma project carried out within an organization follows a defined 
sequence of steps and has quantified value targets. 
Six Sigma is a method which is based on the reduction of the failure to deliver a product 
to 3,4 defects per million opportunities. Definitely a goal that seems ambitious, but the 
methodology allows to gradually reduce errors until reaching the goal. Six Sigma is 
based on eleven principles: training, leadership, accreditation, customer orientation, 
stable staff teams, statistics, communication, defined methodology, cost savings, job 
recognition and projection in the long run [3]. 
Being consistent to what was previously mentioned, the main principles of Six Sigma 
method that must be followed in order to get the desired results are: 
• Continuous efforts to achieve stable and predictable process results, getting to 
reduce process variation; this is of vital importance to business success. 
• Manufacturing and business processes have characteristics that can be 
measured, analyzed, controlled and improved. 
• Achieving sustained quality improvement requires commitment from the entire 
organization, particularly from top-level management. 
Features that set Six Sigma apart from previous quality improvement initiatives include: 
• A clear focus on achieving measurable and quantifiable financial returns from 
any Six Sigma project. 
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• An increased emphasis on strong and passionate management leadership and 
support. 
• A clear commitment to make decisions on the basis of verifiable data and 
statistical methods, rather than assumptions and guesswork [7]. 
 
Now, Six Sigma projects follow two project methodologies inspired by the PDCA Cycle 
(Plan-Do-Check-Act). These methodologies are composed of five phases each, bear 
the acronyms DMAIC and DMADV 
 
a) DMAIC: is used for projects aimed at improving an existing business process; its 
5 phases are: 
 
• Define the system, the voice of the customer and their requirements, and 
the project goals, specifically. 
• Measure key aspects of the current process and collect relevant data. 
• Analyze the data to investigate and verify cause-and-effect relationships. 
Determine what the relationships are, and attempt to ensure that all factors 
have been considered. Seek out root cause of the defect under 
investigation. 
• Improve or optimize the current process based upon data analysis using 
techniques such as design of experiments, poka yoke or mistake proofing, 
and standard work to create a new, future state process. Set up pilot runs to 
establish process capability. 
• Control the future state process to ensure that any deviations from the target 
are corrected before they result in defects. Implement control systems such 
as statistical process control, production boards, visual workplaces, and 
continuously monitor the process [3]. 
 
Some organizations add a Recognize step at the beginning, which is to 
recognize the right problem to work on, thus yielding an RDMAIC methodology; 
in the case of study of this Master Thesis the RDMAIC method is the one being 
used, taking into account, that a study and analysis of current situation is done, 
in order to find weakneses to be solved with the objective of decreasing errors, 
delivery time, respounse to customer and costs. 
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b) DMADV: is used for projects aimed at creating new product or process designs; 
it is also known as DFSS ("Design For Six Sigma"), and features five phases: 
 
• Define design goals that are consistent with customer demands and the 
enterprise strategy. 
• Measure and identify CTQs (characteristics that are Critical To Quality), 
product capabilities, production process capability, and risks. 
• Analyze to develop and design alternatives. 
• Design an improved alternative, best suited per analysis in the previous step 
• Verify the design, set up pilot runs, implement the production process and 
hand it over to the process owner(s) [3]. 
 
 
2.4 Lean Six Sigma 
In recent years, some practitioners have combined Six Sigma ideas with lean 
manufacturing to create a methodology named Lean Six Sigma. The Lean Six Sigma 
methodology views lean manufacturing, which addresses process flow and waste 
issues, and Six Sigma, with its focus on variation and design, as complementary 
disciplines aimed at promoting "business and operational excellence". Companies such 
as GE, Verizon, GENPACT, and IBM use Lean Six Sigma to focus transformation 
efforts not just on efficiency but also on growth. It serves as a foundation for innovation 
throughout the organization, from manufacturing and software development to sales 
and service delivery functions [13]. 
As explained in previous sections, the idea with combining these methods is the 
elimination of the eight kinds of waste: defects, overproduction, waiting, non-utilized 
talent, transportation, inventory, motion and extra-processing, by aplying methods as 
proposed in the Six Sigma philosophy, such as DMAIC and DMADV. 
Lean Six Sigma method is the one used in this Master Tesis in order to optimize the 
flow of information that currently is using FAURECIA Automotive Exteriors, because it 
has been found that its not working as a flow, and instead of this, it has a lot of gaps 
and delays, situations that can be eliminated by aplying the principles for the Lean 
Management and Six Sigma. 
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3 The company: Faurecia Automotive Exteriors Barcelona 
3.1 About the company: FAURECIA 
The Faurecia group is a french multinational company which was founded on December 
1997 through the union of Bertrand Faure and ECIA, both companies with extensive 
experience in the automotive industry since the first one had been competing in the 
market since 1929 and the second began much earlier, in 1810.  
This is a company that is expanding worldwide with a total of 298 plants distributed in 
33 countries. To accomplish this, it hires about 75.000 employees plus 4.500 engineers 
who are responsible for developing and producing projects that are managed in its 38 
R&D centers [12]. 
 
 
Figure 3.1: Faurecia presence in the world 
 
Faurecia is one of the world leaders of automotive suppliers in four business groups: 
• Automotive seating 
• Interior systems 
• Emissions control technologies 
• Automotive exteriors 
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For the subject of study and development of this Master Thesis, the manufacturing plant  
corresponds to Automotive Exteriors division; it is located about 25Km from Barcelona 
(Capital) on the industrial area of Sant Andreu de la Barca, wich is a privileged and 
convenient area having in mind that its main client is located in Martorell, few kilometers 
away as shown in the figure. 
 
Figure 3.2: Faurecia Automotive Exteriors location – Sant Andreu de la Barca 
 
As mentioned before, the manufacturing plant studied on this document is dedicated to 
produce exterior car parts. For this client front and rear bumpers are injected, painted 
and assembled on this very same plant and then delivered to customer. The produced 
parts are divided on three models and subdivided in different versions according to the 
specifications of the bumper. To sum up, on the next table the models and versions are 
shown: 
Table 3.1: Models and versions of produced Bumpers in FAEB 
Product Family Front Bumper Rear Bumper 
IBIZA SE250 PA Front SE250 PA Rear 
    SE253 Rear 
    SE254 PA Rear 
  SE250 PA FR Front SE250 FR Rear 
    SE253 FR Rear 
    SE254 FR Rear 
    SE254 Cupra Rear 
LEÓN SE370 Front - 
  SE370 FR Front - 
ALTEA SE352 Front - 
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Now, in order to produce and deliver the products to customer, there are six areas that 
work as a flow creating the actual production process (in this case of study it will be 
considered that commercial agreement is already signed and product has been already 
defined, wich is why Commercial management and Product design and development 
processes are not explicitly described); those areas are: 
 
• Production programming: This area receives customer forecast, in order to 
coordinate and program production, in terms of model, quantity and delivery 
schedule. 
 
• Injection: Bumpers are made of polypropylene wich is injected into molds with 
the shape of the desired part, in this case bumpers; a first quality check is done 
to find defects. 
 
• Painting: Once bumpers are injected, bumpers are carried and positioned into 
the painting line, where they are painted with programmed colour; after this 
process, a second quality revision is done to find painting defects. 
 
• Assembly: Then bumpers are transported to the Assembly lines, where radiator 
grilles, lights and aproximation sensors are assembled according to the version 
that has been planned. A third revision must be done to assure that parts are 
correctly assembled. 
 
• Quality: As it could be seen, on the three previous processes, quality controls 
are done, wich is why this is a parallel procces through the production process, 
wich is why this is the area that receives reports from customer informing if a 
defect has been detected; in this case what customer delivers is their Audit of 
finished cars results. With this information, Quality team must take corrective and 
preventive actions as soon as possible. 
 
• Logistics: This area is responsible for coordinating tranportation of parts 
between procceses and transpotation to customer, according to the delivery 
schedule defined bu Production controller. 
 
3.2 Interaction with customer 
Faurecia’s Quality area is the one that has direct and continous interaction with the 
customer, having in mind that this is the area that must ensure that products meet the 
agreed specifications; then, when a defect is detected on the client, they report it to 
Faurecia and generates a Claim in order to correct it. This interaction is the case of 
study of this document, because it has been found that the way this reporting is being 
done is not optimum, so there are gaps and delays that in the end are generating 
wastes on materials, production and transportation costs. 
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A claim from customer is received when a nonconforming part is detected; there are 
defects caused in the different productive processes of FAURECIA (Injection, painting 
or assembly); in this specific case, customer has three different ways to report what 
they have detected, depending on the phase it was found: 
• Incident clossure report: Every day, there is a revision of cars after completing 
the assembly process, in order to find possible deviations on the final product, 
and if there is something found, it is included on a report . In this review, there is 
a Faurecia functionary taking note on the defects that are being found on the 
delivered products. Data is taken by hand and then they are introduced on a 
database one at a time; having this done, a PDF report is generated wich is sent 
to Quality department the next day on morning, where the action taken is to 
review wich defects were found, consider them for the Top 5 meeting to be 
mentioned to the responsible UAP and then looking for preventive and corrective 
actions.  As can be noticed, there is a delay of information flux from the 
identification moment of the defect until it is reported of about 16 hours.  
 
• Daily auditory (ACA): The other way clients identify defects is by doing audits 
every day on completely assembled cars; samples of 5 or 6 cars of different 
models are taken in order to cover most of the final products controlled everyday; 
in this process there is also a FAEB functionary present. This audit is done 
around 13:30h until 14:30h everyday. Once customer audit results are ready, 
they are communicated to FAEB delegate on a printed report, then this person 
calls FAEB Quality manager to inform preliminar results; after this, FAEB 
delegate physicaly transports to FAEB plant, creates an Excel report between 
17:00h and 17:30h and then it is sent by E-mail. Considering that laborable 
schedule is until 17:00h, actions are sometimes taken the next day. It must be 
said that there is a first aproximation by phone, so there is a brief idea of defects 
found on the audits; if the defect affects directly a batch of pieces, the order is to 
block it and review 100% of the existing material. 
This audits are qualified by 10, 20 (C1) and 40 (B) points, being 40 points the 
most severe. On the following figure, an example of the official excel report is 
shown: 
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Figure 3.3: Printscreen of the official Excel report from customer audit results 
 
• Official Claim: An official claim is emmited by customer when they consider a 
defect is too severe, or if it has been repetitive; the way to penalize FAEB as a 
supplier, is to impute an Official claim, wich demands immediate actions and 
response to client. According to this, when an official claim is received, a Global 
8D study and meeting is called for the next morning, to analyze the causes of the 
defect and actions to be executed to correct it. 
When an Official claim is received, the process to be followed is the one 
described below: 
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Figure 3.4: Process followed for official customer claims 
 
3.3 Internal reporting and quality alerts 
As said before, Quality department is the one with direct contat with customer, so in the 
same way, this area is the interface with internal processes when somenting must be 
checked, generating a flow of information. On the previous section, the ways the 
customer reports to Faurecia when a defect is detected were described, now the way 
Faurecia reports to the internal areas (Injection, painting and assembly) is going to be 
described. There are different methods: meetings, reports of studies, mail and phone 
calls: 
• Top 5 meeting (daily): Everyday, at 10:00h there is a meeting convened by the 
Plant Manager; representatives from Injection, painting, assembly, logistics and 
quality participate on it. It is done with the objective of informing incidents from 
the previous day, so it can be directly coordinated by managers the actions that 
must be taken in order to correct and prevent the treated issues. 
Quality representative brings incident clossure, ACA audit points, official claims 
and information of actions taken during the previous day, so all of this can be 
discused, leaving liabilities for everybody, so the incidents can be corrected. 
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As can be seen, almost with all alerts, there is a delay until the next day when it 
is officially informed to UAP managers. 
• Global 8D: G8D is a systematic process used to solve problems and prevent 
their recurrence. A Global 8D process is applyied when: 
 
 There is a claim by the Customer.  
 There is a deviation in product quality and actions are required before the 
problem reaches the customer.  
 Repeated problems are occurring. 
 It is necessary to stop machine to solve defects. 
 It is decided that the issue requires further analysis and can not be solved 
with a single decision. 
Global 8D compliance means 8 disciplines, all detailed below: 
 D1: Problem. Description and analysis of the nonconformity. 
 D2: Team. Personnel assigned to solve the problem.  
 D3: immediate containment actions. Activities implemented to isolate the 
problem to the customer.  
 D4: Root Cause. Identification element which causes a problem.  
 D5: Corrective Actions. Countermeasures ultimate elimination of the root 
cause.  
 D6: Prevention of recurrence. Actions taken to prevent recurrence of the 
problem. Should be applicable to other similar processes.  
 D7: Close. Closure Global 8D process is determined when identified the 
root cause of the problem and verify that containment actions; correction 
and recurrence are effective and final.  
 D8: Validation. Confirmation of the effectiveness of the actions. 
 
• QRCI (Quick Response Continuous Improvement): A manufacture based on 
Quick Response emphasizes on the beneficial effect of reducing internal and 
external lead times; lead time is the latency (delay) between the initiation and 
execution of a process. Shorter lead times improve quality, reduce cost and 
eliminate non-value-added waste within the organization while simultaneously 
increasing the organization’s competitiveness and market share by serving 
customers better and faster. Following this concept, FAEB after receiving an 
official claim, opens a QRCI in order to find the root cause of the defect, studies it 
and creates a quick action plan to correct as soon as possible the cause of the 
reject made by the client, this way avoiding deliveries with the same problem 
while the situation is being managed. 
 
• E-mail and phone calls: This services are always available, so incidents can be 
informed in the moment it is detected, but the idea is having a standard real time 
information system, where corrective actions can be taken without waiting until 
there is a report communicating the defect. 
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3.4 Production process 
As it was mentioned on Subsection 3.1, there are areas or processes that work as a 
flow and at the same time interact between them in order to have products that meet the 
agreed quality level, and accomplish what the customer is demanding; now, in order to 
have a clear vision on how this productive process works, a Lean Management tool is 
used: Value Stream Map (VSM): 
 
 
Figure 3.5: VSM - Production process 
On the VSM it can be seen that when Customer sends a Production Forecast, a 
programming is done in order to deliver on schedule; then the actual production process 
begins by injecting and then painted and assembled; it must be said that on each area, 
a quality control is done, but it does not assure that all parts are OK. 
Once pieces are on stock, Logistics area coordinates the shipping to customer, 
according with the programming made at the beginning to meet requirements.  It must 
be noticed that there are parallel processes that are present through the whole 
productive process, in this specific case, Quality department is a support process; as 
known this area is responsible for delivering products that meet the agreed standards, 
which is why, this particular area is the one that receives customer audit results, where 
a defect is announced when it is found. On this particular part of the process is where it 
has been identified certain delays on the response time; in order to find out what can be 
causing this situation, Six Sigma and Lean management tools are going to be used to 
find root cause. 
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4 Analysis of current Quality incident information system 
As it has been seen throughout this document, in the introduction a general idea of the 
objective of this Master Thesis was done, where it was mentioned that the information 
flow between Faurecia and Customer can be improved, in order to have effective 
reaction when a defect is detected, so defective parts stop being shipped and more 
important than that, stopping the production of parts that do not meet the agreed 
standars, wich at the end will be reflected in reduction of production and transport costs; 
by the other hand, company fiability on customer eyes will improve.  
Then, on Chapter 2, the Lean Management and Six Sigma philosophies where included 
as a concept for improvement of processes on the manufacturing industry. The idea of 
having clear this two concepts is to show up why is it neccesary to improve the current 
quality incident information system; taking into account that I have been working on the 
company for several months, and given the fact that I am part of the quality team, which 
manages the received information from customer (ACA audit report, incident clossure), I 
have noticed that information flow between customer and the company can be 
improved. 
This is why I decided to dedicate my Master Thesis studies on improving the information 
system, thinking on how can I decrease the response time to customer by having 
almost real time reporting of the detected defects on final product, in order to react more 
efficiently. 
Now, in order to find out wich are the current weaknesses and how to improve the 
information system, the first tool to be used is the RDMAIC methodology from Six 
Sigma philosophy, given the fact it is aimed at improving an existing process; to do so, 
the six phases that compose it are going to be followed according to the concepts 
explained on Section 2.3.  
Observation: The first four phases of the RDMAIC study are included on this chapter 
given the fact that they are the analytical part, and on Chapter 5 the two last phases are 
included, because those are mainly for the proposed improvement. 
 
4.1 Recognize 
The main idea on this phase is to recognize which is the problem or situation to be 
solved or improved; given this, on the current process it has been identified that when it 
comes to have an immediate response to customer when a defect is identified on their 
audit, there is a delay between the moment audit results are issued and the moment 
FAEB Quality team takes corrective actions in front of this incident. This situation leads 
to some waiting times on the process, which opens a gate to understand why it happens 
and  how can this be improved; currently this situation is generating wastes, wich at the 
end can be traduced into extra production and transport costs, but besides that, 
 31 
 
performance statistics are creating negative impact on the perception that customer and 
Group Faurecia are getting from the Faurecia Automotive Exteriors Barcelona Plant 
(Sant Andreu de la Barca). Given this fact, from now on, an analysis is done in order to 
identify which are the root causes for this to happen; once the situation is identified, it is 
easier to propouse a solution that allows to correct it and improve the current process.  
 
4.2 Define 
Given the fact that corrective actions are taken when a defect has been identified in 
Customer audit and informed to FAEB, it is reasonable to look on the Value Stream 
Map shown in Figure 3.5. to see where are the interactions with customer, specifically 
when do they inform to FAEB that a defective part has been identified; this will be our 
interest area: 
It can be seen on the diagram, that there are two interactions between customer and 
FAEB: 
a. Customer – Production Programming: This is a communication made by 
computer systems, where customer sends the forecast, so FAEB can plan how 
many pieces must be manufactured, their versions (type of bumper, colour, 
parking sensors, etc) and delivery time. 
 
b. Customer – Quality Area: Every day, an audit is performed on assembled cars 
(ACA audit) on customer, where all car parts are checked, not only FAEB 
products; when this results are issued, they are given on paper to a FAEB 
delegate that is present on their plant. 
This makes clear that the interaction that is affecting the response time in front of 
eventualities is the kind of communication between Customer and FAEB Quality 
department. Now is necessary to analyze closer the way this communication is being 
done, so that an improvement of this situation can be proposed. 
In this phase is important to define goals starting from this situation, not only to meet 
customer requirements, but for Faurecia’s benefit; some of them are: 
 
• Minimize response time in front of quality incidents on client. 
• Reduce wastes on the whole process (time, transport, over processing, excess 
or lack of inventory, motion). 
• Reduce the quantity of rejections and official claims. 
• Propose a more effient process to make information flow faster. 
• Regulate and standarize a process to accomplish an improvement of the quality 
incident information system. 
In order to accomplish these goals, we will go on with the following phases of the 
RDMAIC analysis. 
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4.3 Measure 
The purpose of this phase is to find key aspects of the current process and collect 
relevant data, so it can afterwards be analyzed; to do so, a flow diagram is done in 
order to crearly see how the Customer – Quality Area communication is currently done, 
which will allow to identify variables that affect the process performance, and then, on 
the next steps reestructure it according to the analysis to improve the process, and not 
less important than that, to improve the quality incident information system: 
 
 
Figure 4.1: Flow diagram – Customer/FAEB communication 
 
On this flow diagram of the current communication process is possible to identify and 
measure: 
• Number of steps to have complete acces to customer audit oficial report. 
• Time on each step. 
• People involved. 
• Used Communication mediums. 
• Steps that directly affect information flow. 
On the following table, measures and identified variables are analized and compiled: 
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Table 4.1: Measures of identified variables of Current Process State 
Step 
# 
 
Step 
Occurrence 
time interval 
Actual time 
to perform 
action (min) 
 
People involved 
Comm. 
media 
Affects 
Info 
Flow 
1 Customer Audit of final 
product 
13:30 - 14:30 60’ Customer 
personnel 
- -  
2 FAEB delegate receives 
information from Customer 
14:30 - 15:00 10’ Customer 
personnel - FAEB 
delegate 
PDF file X 
3 FAEB delegate informs to 
Quality Manager 
14:30 - 15:00 5’ FAEB delegate - 
Quality Manager 
Phone 
call 
X 
4 Quality Manager informs 
affected UAP 
15:00 - 15:30 10’ Quality Manager - 
UAP 
Phone 
call 
X 
5 Quality Manager 
informs/sends Quality 
assignee to check 
 
15:00 - 15:30 
 
10’ 
Quality Manager - 
Quality assignee 
Verbally/
Phone 
call 
  
- 
6 Quality assignee performs 
general check of stock 
15:30 - 17:00 90’ (Variable) Quality assignee -  - 
7 FAEB delegate arrives to 
FAEB plant; generates Excel 
report 
 
17:00 - 17:30 
 
30’ 
 
FAEB delegate 
 
- 
 
X 
8 FAEB delegate sends report 
(Out of laborable schedule) 
17:30 – 17:35 Delay +1 day: 
870’ 
FAEB delegate E-mail X 
9 Quality team and UAP's 
review report 
+1 day: 
08:00 - 08:30 
10’ Quality team - 
UAP's 
E-mail X 
10 Quality assistant enters audit 
results on database 
08:30 – 08:45 15’ Quality team Database X 
11 Q. Team / UAP study, 
communicate and 
implement corrective actions 
 
09:00 - 10:00 
 
60’ (Variable) 
Plant manager - 
Quality and UAP 
Managers 
Paper - 
Verbally 
 
- 
 
Now, making a general scan of the previous table, it can be seen that there are several 
steps that are affecting information flow as marked on the last column; those steps 
impact not only because of the time taken on each of them, but also because of the 
different used communication media, information going from one person to another, and 
a delay of more than 14 hours for quality team and UAP managers to have access to 
complete information of defects found on customer product audit, caused because this 
report is sent out of laborable time. 
This is a clear evidence that an improvement on the information flow is necessary; given 
this fact, on the next phase of this RDMAIC study, an analysis is done in order to find 
out possible solutions to accomplish an improvement of the quality incident information 
system. 
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4.4 Analyze 
On the previous phase variables and relevant data of the current process were 
identified and measured. Now, using the collected data, all factors must be considered 
to verify cause and effect relationships, and this way find root causes that are affecting 
the flow of the quality incident information system. In this order of ideas, here is where 
Lean Management is integrated into the Six Sigma RDMAIC analysis, by taking as a 
first step, the identification of wich of the “Seven Wastes” are present on the current 
followed process and how they manifest; this relation is shown on the next table to 
briefly sum up the analysis: 
Table 4.2: Identification of Seven Wastes on Current Process 
 
Item 
 
Type of Waste 
 
How does it manifest on current process 
Is it directly 
caused by 
current Info 
Flow? 
 
Analysis 
order 
 
1 
 
Overproduction 
FAEB works with Just in Time philosophy, so production 
is according to customer demand; instead of it, 
sometimes there is lack of production because of 
rejected parts 
 
No 
 
- 
 
2 
 
Waiting 
Time gap between FAEB delegate receives Customer 
Audit results (14:30) and Quality team/UAP managers 
have access to complete information (+1 day: 08:00 - 
08:30) 
 
Yes 
 
1 
 
3 
 
Transport 
Information is flowing (or being "transported") by 
different communication mediums, different formats 
and with overlapping time intervals. 
 
Yes 
 
3 
 
 
4 
 
Over processing 
Flow diagram shows that there is performance of 
unnecessary steps to process and deliver information. 
Not organized quality incident information system (Not 
effective tool). 
 
 
Yes 
 
 
4 
 
5 
 
Excess inventory 
If a rejection is done by customer and corrective actions 
are not taken on the right time, FAEB keeps producing 
defective parts. 
 
No 
 
- 
6 Motion Information goes from one person to another with no 
standardized flow process 
Yes 2 
 
7 
 
Defects 
The effort involved in checking and fixing defects. The 
reworks, scrap, substitutions and inspections generate 
waste in motion, time and effort. 
 
No 
 
- 
 
 
8 
 
Unused human 
talent 
The person in charge of performing finished product 
Audits (APA) is being assigned to check stock when a 
defect is detected on customer, instead of ensuring the 
quality of parts that are being produced and shipped. 
 
 
No 
 
 
- 
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On Table 4.2 there is a separation between wastes that are directly being caused by the 
current information flow system and those which are not; but it must be taken into 
account that those wastes clasified as “No” are actually second level consequences that 
at the end, when the quality incident information system gets improved, will 
proportionally get improved as well. 
On the last column, an analysis order is given to get to a final solution in a coherent 
way, going from the general aspects and then to the process improvement. According to 
this, a zoom in on Waiting, Motion, Transport and Over processing wastes is done: 
• Waiting: Given the fact that this waste is a time issue, a TimeLine of the current 
process is shown below; on this scheme is easier to identify how the information 
flow is behaving and show up the time gaps that can be avoided by improving 
information flow process and tools: 
 
 
Figure 4.2: TimeLine analysis of current process state 
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On the first of the figure, the Timeline is shown including all the steps that have 
been defined on the Phase of “Measure”, showing the occurrence time interval  
between each one of the steps; on the second level, an indication of the actual 
time that takes each one of the actions, but besides that differentiating the steps 
that directly affect the incident information flow (red and blue arrows), taking into 
account that this is the case of study of this Master Thesis. 
 
Then, by putting together only the times of actions that affect information flow, 
and keeping in mind that there is a delay from one day to another because the 
Official excel report is sent to interested people out of laborable schedule (after 
17:00h), the final calculations lead us to the conclusion that if we ignore the non-
affecting steps, the time taken from Customer Audit until the official report is 
reviewed by Quality team and UAP Managers can take about 950 minutes (15,83 
hours). 
 
It is clear that this is long period of time to have acces to complete information in 
order to react and respond to customer with efficiency; another impact that this 
situation generates, is that during this period of time, defective parts could keep 
being produced, which at the end shows up on wastes of material, production 
and transportation costs. Besides, official rejections from customer appear, 
affecting quality figures and reflects on not reaching the quality agreement. 
 
• Motion: Information is “moving” from one person to another shown below: 
 
 
Figure 4.3: Motion and Transport analysis of current information flow 
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As it can be seen on the diagram, information is passing by different agents, wich 
generates extra movements and activities; at the end, those extra activities are 
reflected on delays and possible misunderstanding on what was needed to 
communicate. Taking into account that official report is available at 17:30h (Non-
working schedule) as explained on previous sections, people involved reviews 
report the next day; this is a situation that must be solved, by implementing a 
Quality incident information system that does not require to pass by so many 
different agents, but to communicate directly to involved people (Quality team, 
UAP managers, Plant manager) just after FAEB delegate receives the document 
with customer audit results. 
 
• Transport: The same way information is moving from one person to another, 
different communication mediums are being used in order to accomplish 
information flow on each one of those steps; on Figure 4.3 the evidence of 
different communication media has been identified. 
 
It can be seen that in the beginning FAEB delegate (who is on customer plant) 
receives a document with the audit results; once this person reviews which 
deffects had been charged to Faurecia, s/he calls Quality manager to give a 
partial report, information that then is transmitted by phone call to UAP 
managers. 
 
While this occurs, FAEB delegate physically moves from Customer plant to 
Faurecia plant, then generates an Excel report wich is sent by E-mail to involved 
people after departure time, which is why the official report is reviewed the next 
day. 
 
With this Master thesis, one of the objectives that must be accomplished, is to 
eliminate those different types of communication mediums and generate report 
right after FAEB delegate receives audit results. This can be accomplished by 
modifying current process and implementing average technology and improve 
enormeously the information flow using just one communication medium. 
 
• Over processing: As it has been pointed out during this analysis, it is clear that 
there is performance of unnecessary steps or “jumps” of information, wich makes 
the system unefficient. By implementing a new process and new tools, several of 
those steps will be avoided and make the quality incident information system 
much more effective. 
 
Regarding to this, on the next phase of the RDMAIC analysis, which is Improve, 
the final study of the current flow diagram is done, in order to eliminate steps, 
reflecting on reducing transport and motion of information, directly having impact 
on reduction of waiting time. This will be the clossure of the analysis where 
wastes are minimized and efficiency of Quality incident information system is 
improved by proposing a process according to the implementation of a new tool. 
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5 Proposed Improvement / Solution 
5.1 Improve 
Now, taking into account the previous phases, is moment to optimize the current 
process based upon data analysis and by propousing a new tool that allows the quality 
incident information system to be more effective. 
On this phase, Lean manufacturing is going to be integrated again, by applying some of 
the Fourteen Toyota principles (explained on Section 2.2); it has been found that four of 
the principles can be directly applied, keeping in mind the collected information and the 
analysis done on the previous phase; this will allow to accomplish the needed 
improvement on the information system. Those five principles are: 
a. Level out the workload: On the previous phase, it was pointed out that 
information is moving from one person to another, and in some of this steps, 
information is getting stucked; for example, Faurecia delegate on customer is in 
charge of sending the official report to Quality team and UAP managers, but this 
person must move from customer plant to Faurecia plant to create an excel 
report and send it to involved people; the solution to balance this workload is to 
implement a tool that avoids this physical displacement, and instead generate the 
report just after audit results are received on customer plant. This will eliminate 
the time gap generated by displacement, but besides, the delay from one day to 
another will be eliminated as well. 
The other person that wastes time on transmitting information is the Quality 
manager, who receives a phone call for audit results, then this person must call 
UAP managers and quality auditor; all this “jumps” of information can create 
misunderstandings; then, the solution is that the new tool reports at the same 
time and by the same communication medium to all involved people. 
b. Standardized tasks and processes are the foundation for continuous 
improvement and employee engagement: By applying modifications to the 
standard process, things can be done faster or better or with higher rates of 
quality, which is whay taking into account previous observations and propousing 
a new tool, process is going to change to approach what we are looking for on 
this Master thesis study. 
 
c. Use only reliable, thoroughly tested technology that serves your people 
and process: This principle is based on the use of technology that reinforces the 
process and work conditions. 
When implementing technology to improve processes, it must be completely 
proved, which is why this technology is not necessarily of last generation; 
besides, it is not intended to replace people as a first instance. 
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According to this principle, the idea that has emerged to improve the current 
Quality incident information system is the use of a technology that was invented 
on 1980 [14], the barcode scanner, which is a system that has been implemented 
all around the world. Barcode scanners are currently used in Faureceia, to 
identify produced parts, so it is an advantage for this solution because is already 
proven that the use of this technology works on the company, but it is not being 
used for other purposes as is going to be propoused. As it has been 
demonstrated through this analysis, that the main idea is to eliminate the time 
taken since the moment Faurecia delegate receives audit results and the 
moment this person can generate the report and send it to involved people; 
FAEB delegate need to transport from customer site plant to Faurecia plant and 
do some actions while this occur. 
So, the main idea is to implement a system that allows FAEB delegate to send a 
real time report once this person receives customer audit results, and send it 
instantly to Quality team, UAP managers and Plant manager, and at the same 
time a database is being fed as shown in Figure 5.1. It can be done by providing 
a barcode scanner and a set of barcodes representing different models of 
product, its colour and the defect that has been found; this will allow this person 
to receive audit results, and according to them, the only thing to be done is to 
select on barcodes the model, colour and found defect; this information will be 
sent by the scanner to Faurecia network, where a database will be fed and 
generate a daily report at 15:10 hours, and a notification will be sent to each of 
the persons that has been programed to. 
 
 
Figure 5.1: Proposed Quality incident information system 
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Keeping in mind that currently FAEB delegate receives audit results at 14:30h 
and sends the report at 17:30h (out of laborable schedule), generating a delay 
from one day to the next, when Quality team and UAP managers check their 
mail, it will be be a considerable improvement of time, because this new way to 
generate the report will only take about 35 minutes, and will allow to study 
preventive and corrective actions in advance, so no more defective parts are 
produced and sent to customer. 
Besides, it is not only a time saver, it will allow the company to reduce transport 
and production costs, once that the production of defective parts can be stopped 
as soon as possible. 
Next step is showing how this improvement of Quality incident information 
system will affect and change the current procces of information flow. 
 
d. Create a continuous process flow to bring problems to the surface: On the 
flow diagram of Figure 4.1 and Table 4.1 it can be seen that 7 out of 11 steps are 
directly affecting the information flow system, which is why, as a first exercise, 
and as it is sugested by this Toyota principle, the idea is to identiy weaknesses to 
improve in order to create a continuous process flow: 
 
 
Figure 5.2: Flow diagram – Improvements for current communication process 
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Now, as it can be seen on the diagram, several improvements are pointed out, all 
of them generated by implementing the Codebar scanner, this way it is evident 
that almost all current time gaps are avoided, so it will be a process where no 
time is wasted on waiting between steps, and when this is accomplished, time 
will be maximized for its capabilities; this will bring continuity and stability when 
the process is followed. 
Now, by implementing the Codebar scanner sytem to create the report and feed 
a database to create history with all the inputs, a tool where statistics will be 
provided; then reports can be easily generated and show Paretos with top 
defects and how it has been affecting Faurecia production; this database will also 
allow to generate reports to be used on internal meetings, and when showing 
results and evolution of problem solving on customer. 
According to this, the steps will be modified as shown on the next diagram: 
 
 
Figure 5.3: TimeLine analysis for proposed improvements 
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Taking into account all previous considerations, by implementing the Codebar 
scanner as a new optimization tool for the Quality incident information system, 
the new process will be a flow without waiting time, so it will be completely 
efficient and avoids all wasted that had been described on previous phases of 
this analysis. 
Now, by applying the proposed imrpovements, the quantity of steps are 
considerably reduced, as well as communication medium; given this, the new 
flow diagram will be as shown:  
 
Figure 5.4: Flow diagram – Future Process State 
 
It can be easily seen that the process is much more simple, there are no different 
communication mediums, there is no information passing from one person to 
another, and more important thatn that, is that it has a continuous flow, which 
means there is no time wasting, so it will allow to take preventive and corrective 
actions on the right time. 
 
5.2 Control 
Once the new tool and process is implemented, control systems such as statistical 
process control, production boards and continuously monitor the process; this way it 
can be assured the quality incident information system is working as planned and find 
new optimization ideas during the execution of it [9]. 
With this phase of the RDMAIC method, the analysis is finished; it has been identified 
the root cause and a solution has been proposed to reduce response time to client. 
What is left is to briefly describe how this new tool can be implemented. 
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5.3 Technical solution 
As it was defined on Subsection 5.1, the proposed tool to improve the current 
information flow is a Codebar scanner installed on Customer plant, which will allow that 
FAEB delegate register Audit results on Faurecia System right after receiving them on 
paper; this will reduce the time it currently takes for Quality Team to have acces to 
report of audit results and taking corrective actions in a more effective way. 
A barcode scanner consists of a light source, a lens and a light sensor translating 
optical impulses into electrical ones. Additionally, nearly all barcode scanners contain 
decoder circuitry analyzing the barcode's image data provided by the sensor and 
sending the barcode's content to the scanner's output port connected to a computer, 
and this way information will be available by a software installed on it [14]. This kind of 
systems are worldwide recognized and used for its fiability and simplicity; besides, it has 
proven that barcoding is committed to improving the productivity and service quality of 
its customers in this highly competitive market. 
Now, as it is mentioned as one of the fourteen Toyota Principles, when implementing 
new tools to improve a process it is recommended to “Use only reliable, thoroughly 
tested technology that serves your people and process” [6]. 
In Faurecia Automotive Exteriors Barcelona, the feasibility of implementing this tool in 
order to improve the Quality incident information system is given, taking into account 
that currently on the production lines of Sant Andreu de la Barca plant this technology is 
being used to register the parts that are being produced, demark stock and to identify 
batches. This functions are more complex than the use they would serve on this 
solution. 
Barcode scanners intalled on FAEB are from the manufacturer DATALOGIC, reference 
“PM8300 Basic”; it is a cordless version, characteristic that increases productivity and 
flexibility on workplace; it interacts with a T-Systems application wich allows to upload 
read registers into FAEB system; wich at the end is the same function needed for the 
proposed solution. 
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Figure 5.5: Barcode scanners on FAEB plant – DATALOGIC PM8300 Basic 
The main features of PM8300 are (for complete information see ANNEX I): 
• Optics available in Standard Range (contact up to 1.0 m / 3.3 ft) and Auto Range 
(20 cm to over 12.5 m / 8.0 in to over 41.0 ft). 
• Radio frequencies available in 433 MHz or 910 MHz. 
• Point-to-point and multi-point transmission. 
• Seamless roaming. 
• Datalogic 3GL™ and loud beeper for good read feedback. 
• User replaceable lithium-ion battery. 
• Drop resistance to 2.0 m / 6.5 ft [15]. 
 
Now, having defined the tool that would be used, it is necessary to mention that once 
FAEB delegate receives audit results, this person must introduce by each defect: 
• Bumper model (Table 3.1: Models and versions of produced Bumpers in FAEB) 
• Colour of the bumper 
• Defect that has been identified 
To do so, FAEB delegate would have a sheet with barcodes corresponding with these 
characteristics, so the only thing to do is to read the necessary codes to register on the 
database; this sheet would have a distribution as shown below: 
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Figure 5.6: Barcodes sheet distribution 
 
6 Solution implementation impact 
6.1 Finantial 
As it has been mentioned before, every proposed solution has a cost to the company; 
taking into account that FAEB currently uses the kind of technology, it is known that the 
items that are going to be needed to implement it are listed on Table 6.1 , where costs 
are related: 
 
Table 6.1: Implementation costs 
Concept Cost 
Barcode scanner Datalogic MP8300 [16]  €                      626,00  
Laptop Dell Latitude 3440 [17] (See ANNEX II)  €                      479,00  
Modem USB Internet Conection 5Gb €/Month [18]  €                        36,24  
Total  €                  1.141,24  
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As known, one of the objectives to be accomplished by implementing the new tool, is to 
decrease production wastes; given that customer audit results are available earlier, 
corrective and preventive actions are implemented sooner, which can avoid the 
production of defective parts that at the end will go to scrap. 
In order to have a reference of how long would it take the initial investment, an exercise 
with orientative quantities and costs of produced bumpers; this because Faurecia 
confidentiality policies do not allow to reveal quantity of manufactured parts and costs. 
For this exercise, the following assumptions are done: 
• Cost of 1 completely assembled bumper: €78 
• Manufactured parts of one model / day:  35 
Now, for this scenario, it will be suppoused that currently audit results arrive when 29 
out of the 35 bumpers are already assembled; then it will be assumed that with the new 
tool, audit results are received when 15 out of 35 bumpers are assembled and 
production of them is stopped: 
 
Table 6.2: Production costs scenarios 
Concept Produced parts Unit production 
cost 
Total Cost 
Current invested production 
costs when audit arrives 
29* € 78* € 2.262 
Future invested production 
costs when audit arrives 
15* € 78* € 1.170 
Difference 14   € 1.092 
*Orientative quantities and costs 
Taking into account the assumption done, it can be seen that intial investment can be 
recovered almost in one day or two; being pesimistic on initial results, it could take at 
most four days; this reinforces the feasibility of implementing the proposed solution for 
the Quality incident information system. 
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6.2 Environmental 
 
Commonly, when thinking on minimize scrap or emissions, the first idea that comes up 
is to implement technical changes like subtituion of materials or machine replacements, 
but not always it is tought that little process changes and execution of tasks can reduce 
the negative impact  on environment; this are environmental good practices [19]. 
Good practices are useful not only because of their simplicity and low cost, but by the 
fast results that can be obtained. The main requirement they have is that there must be 
a mindchange on personel and study changes on processes that allow this to happen. 
Given that a low investment is needed and profits are high, they are well accepted. 
The implementation of the proposed improvement in this Master Thesis involves certain 
environmental issues to consider. The implementation of the bar code reader to 
enhance effectiveness on response time, and by taking corrective actions as soon as 
possible, contributes to decrease Scrap; at the same time, when audit results are 
available in less time, it allows to prevent no further bad pieces in the production 
process, achieving energy savings. 
In terms of environmental protection and rational use of resources, FAEB counts with a 
crushing machine on the same plant; given that bumpers are injected with 
polypropylene, which is a recyclable material, when produced parts are declared as 
Scrap, they are crushed in order to reuse it on the injection process. 
The average quantity of polypropylene used on one bumper is 2750gr, composed by 
80% new material and 20% recycled material; this policy helps decreasing impact on 
environment. 
By the other hand, if defective parts are detected before they are shipped, 
environmental impact because of CO2 emissions caused by transportation will 
decrease; considering that an industrial truck consumes 30 L/ 100Km and combustion 
1L of gasoline emits 2,7 Kg of CO2, and distance from FAEB plant to customer is 
approximately 12Km, then each shippment that is avoided will decrease CO2 emissions 
at the following rate: 
 
2		
 = 	
30
100
∗
2,7			2

∗ 12 = 9,72				2 
 
The mentioned facts shows that by implementing the proposed tool for the improvement 
of the Quality incident information system will have not only benefits on reduction of 
defective parts, but economical end environmental impacts, always looking forward the 
continuous improvement of processes. 
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7 Final analysis and conclusions 
 
As it can be seen, little changes on the way things are done can have a big impact, in 
this case the time reduction is the most important, but with this, it comes reduction on 
costs for the company, which is a very important component in the present world; as 
known, Spain is going through a difficult economic moment , and companies are looking 
for cost reduction in order to keep in the market. It is clear that savings generated by 
this improvement will not be huge, but if this kind of proposals are done on different 
processes, the value would increase. 
The analysis done throughout this document shows that even in big companies, where 
processes are already defined, there are some aspects that are not as visible as others, 
but if analysis like this are done to those processes, it is found that there are actions 
that can be implemented in short and long term, but always looking for the continuous 
improvement, which is the mindset that manufacturers must consider on their internal 
policies. 
When as a result of those analysis, an improvement is proposed, it must be treated and 
documented as a project; it is clear that in every company a lot of this opportunities can 
be identified, but it is also true that there is a limited budget to implement them; it is 
common that yearly in companies, they define which projects will be implemented, 
according to the impact and cost, and which of them will be considered for future years. 
Given this, one tool that can be hepful when it comes to decide, is the SWOT (Strenghts 
– Weaknesses – Oportunities – Threats)  analysis; according to this, assuming that this 
improvement of the Quality incident information system would run for this decision, the 
SWOT analysis is as follows: 
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Figure 7.1: SWOT analysis 
It must be taken in consideration that, once an improvement is implemented, a control 
system must be stablished, so the consistency of the solution can be assured, and this 
control is not only for the short term; the solution must be well documented, so a 
comparison from the start point can be efectively done; this will allow to define if the 
implementation of the solution has met the expectatives. By the other hand, companies 
must be careful when implementing this kind of solutions, given the fact that when short 
term improvements work well, the final part of the project is forgotten. 
Now as a final observation, it can be said that this improvement could be considered as 
an information flow that has a “contagious” effect, because once audit results are 
received and registered by the new tool, an instantaneous information spreading is 
triggered through involved people on the implementation of corrective actions when it is 
necessary, wich is a value added characteristic of the proposed solution. 
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8 Future applications 
 
• Complete Quality Information System: The implementation of this 
improvement on Quality incident information system can be taken as a pilot for 
implementing a complete Quality information system, where not only customer 
claims are included, but for suppliers too. In this order of ideas, a total control 
and statistics can be taken from it, which would allow Quality manager to 
dispouse of information when needed. 
 
• Barcode scanners for internal audit: In the short term, the tool of the barcode 
scanner con be easily reproduced on internal audits, which results are currently 
written on paper and then introduced on a database, but information is stucked 
there, and no use is given; a tool like this would allow to have a better 
management of the defects that are found before final products are shipped to 
customer. With this and given the fact that information will be available on a 
server, and application can be created, in which with the most significative 
defects detected and studied by Quality team, by decision of the Quality Manager 
an alert can be sent to screens located on the affected production line (Injection, 
Painting and Assembly), taking into account that UAP managers are not always 
sitting in front of their computer, so production do not miss to check affected 
parts, and if neccesary, stop producing affected model. 
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ANNEXES 
ANNEX I: Datalogic Powerscan PM8300 datasheet [15] 
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ANNEX II: Dell Latitude 3440 Laptop Specifications [17] 
 
56  Improvement of a quality incident information system in a manufacturing setting 
 
 
